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Abstract Can. EW. 112: 515-519 (1980) 
In southern Louisiana, Corticeus glaber (LeConte) outnumbered Corticeus parallelus 
(Melsheimer) 3.7:l during 15-month study from October 1976 to December 1977. Corticeus 
spp. varied significantly (P < 0.01) among the 52 sample dates and three sample heights 
on infested tree boles. Corticeus spp. were significantly correlated with numbers of southern 
pine beetle eggs, Dendroctonus frontalis Zimmermann, in the bottom and middle samples 
but not in the top sample. Corticeus glaber peak arrival occurred from 14 days prior to 
14 days following pine beetle mass attack, while C. parallelus peak arrival occurred from 
7 days prior to 10 days following pine beetle mass attack. 

Introduction 
The southern pine beetle, Dendroctonus frontalis Zimmermann, is one of the 

most destructive insect enemies of southern pine; epidemics develop periodically in 
10 southern states and parts of northern Central America. Colonization of pine trees 
results in the creation of a habitat utilized by a large number of insect associates. 

The two species of interest in the study reported herein are Corticeus glaber 
(LeConte) and Corticeus parallelus (Melsheimer). Although several studies have 
examined the insect associates of the southern pine beetle (Fiske 1908; Overgaard 
1968; Moser et al. 1971; Camors and Payne 1973; Dixon and Payne 1979), little 
is known about these two species of Corticeus, and we cannot tell from the literature 
whether the two species were distinguished in all cases. Additionally, the functional 
role of C. glaber and C. parallelus is uncertain and these species have been labeled 
by different authors as predators, facultative predators, or plant and fungus feeders. 
Thus, the objective of this study was to ascertain the relative and seasonal abundance, 
the within-tree height distribution, and the arrival time of C.  glaber and C. parallelus 
to loblolly pines (Pinus taeda L.) in relation to pine beetle arrival and development 
in Louisiana. This information will aid in further studies designed to determine the 
precise role of these two species of Corticeus within the complex arthropod com- 
munity associated with the southern pine beetle. 

Methods and Materials 
The relative abundance and seasonal occurrence of C.  glaber and C. parallelus 

was determined at Zweek intervals at two widely separated southern pine beetle 
infestation areas in Louisiana from October 1976 to December 1977. Beetle infes- 
tations were detected by aerial reconnaissance and later ground-checked to determine 
beetle activity. The stage of pine beetle brood development was determined by 
removing a small section of bark 1.5 m above ground level. Since preliminary 
studies showed that trees containing predominantly late larval or pupal stages also 
had maximum Corticeus spp., sampling was limited to these trees. Trees were 
felled, the length of the beetle infestation on the bole measured, and the infested 
length divided into three equal sections (bottom, middle, and top). This method of 
sampling took into account seasonal variation in the height at which the pine beetles 
colonize the tree and thus made comparisons between trees of different heights 
possible. A sample bolt 40 to 60 cm in length was cut from the center of each 
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section (3 sample boltsltree), taken to the laboratory, and placed into a 61 1. rearing 
drum at about 25°C. Emerging adult southern pine beetles, and adult Corticeus spp. 
were counted daily until emergence ceased. 

The sex of each adult was recorded. The surface area and total adult pine beetle 
gallery length of each bolt (an estimate of the number of eggs laid; 1.59 eggslcm 
of adult pine beetle gallery; Foltz et al .  1976) were measured. Data from the 
52 sample dates were recorded and analyzed as number of insects/100 cm2 of bark 
surface. 

To determine the arrival time of C. glaber and C .  parallelus to pines and for 
comparison with pine beetle arrival and development, sticky traps ca. 930 cm2 made 
of 15-mesh screen coated with Stickem SpecialB were placed on tree boles about 
7.6 m above ground level (1 trapltree) in two infestations. One study site, monitored 
at 3 or 4 day intervals from 10 June to 19 August 1977, included five previously 
unattacked loblolly pines near infested trees. The second study site, monitored at 
7-day intervals from 29 September to 7 December 1977, consisted of three previously 
unattacked loblolly pines, also near infested trees. 

All southern pine beetle C .  glaber and C .  parallelus were removed from the 
traps each time the adhesive was replenished. Also, upon the first anival of Corticeus 
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FIG. 1 .  Seasonal occurrence of Corticeus glaber (a), C .  parallelus (b), and southern pine beetle eggs 
(c), October 1976 to December 1977. Numbers above bars indicate the low and high values (range). 

Eggs are estimated from gallery length (see Foltz et al. 1976). 



Volume 1 12 THE CANADIAN ENTOMOLOGIST 517 

spp., a bark sample (ca. 400 cm2) was taken from infested trees to determine the 
stages of pine beetle present. Data collected from traps were combined within each 
study site with the first pine beetle attack represented by day 1. 

Results and Discussion 
Fifty-two active southern pine beetle infestations were sampled from October 

1976 to December 1977. Densities of Corticeus spp. and pine beetles varied sig- 
nificantly over time (P < 0.01). Corticeus glaber appeared to have a bimodal 
distribution, with peaks in March and October and November (Fig. la). Corticeus 
parallelus density gradually increased from January to March, declined, and then 
gradually increased again in May and June (Fig. lb). C .  glaber generally out- 
numbered C .  parallelus 3.7 to 1 but, C .  parallelus comprised approximately 64% 
of Corticeus spp. population during June, 1977. It should be noted that pine beetle 
populations on a state-wide basis during this study were declining, and this factor 
may have contributed to the variability in seasonal occurrence of Corticeus spp. By 
comparison, the number of pine beetle eggs as a function of egg gallery length 
sharply increased from January to April and from August to November (Fig. lc). 
Thus, numbers of C .  glaber and pine beetle eggs followed similar seasonal patterns. 

The sex ratio of C .  glaber was 50.3% females (N = 5326), and the ratio varied 
little. Corticeus parallelus also had a similar sex ratio, 49.8% females (N = 1427). 
Numbers of Corticeus spp. varied inversely with height on the bole, increasing 
significantly (P < 0.05) as sample height decreased (Table I). Dixon and Payne 
1979 reported sticky trap catches of C .  glaber to be slightly greater on the lower 
traps than on the upper traps in East Texas. In our study the density of pine beetle 
eggs were positively correlated (P < 0.05) with the abundance of Corticeus spp. 
in the bottom and middle bole samples, but not in the top sample (Table I). Thus, 
Corticeus spp. appear to be responding numerically to an increase in the pine beetle 
population, indicating a density dependent relationship. 

At study site 1 (Fig. 2a), C .  glaber arrived 15 days and C .  parallelus 25 days 
after the pine beetles. However, the peaks of C .  glaber arrived 14 days and 
C .  parallelus 10 days after pine beetle mass attack. At study site 2 (Fig. 2b), 
C .  glaber and C .  parallelus and pine beetles initially arrived concurrently. However, 
the peak of C .  glaber arrived 14 days and C .  parallelus 7 days before pine beetle 
mass attack. These differences in the arrival patterns at the two study sites may be 
due in part to the time of the year in which the two studies were conducted and 
the subsequent population levels of pine beetles and Corticeus spp. However, it 

Table I. Mean number of emerging Corticeus spp. and southern pine beetle eggs per 100 cm2 of bark 
surface, correlation of Corticeus spp. with pine beetle, stratified by sample height. Louisiana. October' 

1976 to December 1977 

Number/100 cm2 of bark surface 
- - - 

Estimated pine 
Sample height Corticeus spp. beetle eggs No. samples r2 value 

Bottom 3.61 c' 146.58 b1 52 0.03*2 
Middle 2.56 b 146.22 b 52 0.50* 
TOP 1.52 a 114.54 a 52 0.26NS 
Combined 2.63 135.79 

- - --- - - 

'Values for each sample height followed by the same letter are not significantly different (P > 0.05) by Tukey's 
w-procedure (Steel and Torrie 1960). 
'Asterisks denote significant correlations (P < 0.05). NS. not significant. 
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D A Y S  F O L L O W I N G  D. f r o n t a l i s  I N I T I A L  A T T A C K  -- 
FIG. 2. Sequence of arrival of southern pine beetle Corticeus glaber and C .  parallelus at loblolly pine 

trees in study site 1 (a) and study site 2 (b), Louisiana 1977. 

should be noted that at both study sites pine beetles continued to be trapped at 
infested trees for 7 to 21 days following pine beetle mass attack. This prolonged 
beetle attack phase resulted in eggs, early-instar larvae, and adults being present 
when most of the Corticeus spp. arrived. 

Dixon and Payne (1979) found that C .  glaber (including C. parallelus?) arrived 
in greatest numbers during days 15-27, a period when pine beetle larvae and pupae 
were prevalent. They found a few C. glaber on day 3 when pine beetle adults were 
still arriving. Our data indicate that C. glaber arrives concurrently with or soon after 
pine beetle attack and continues to arrive at attacked trees for a considerable time. 
Although numerical and functional responses of Corticeus spp. to southern pine 
beetles are indicated here, further studies designed to confirm the functional role 
of Corticeus spp. are necessary. 

Acknowledgments 
We thank Dr. P. E. Schilling and Mr. J. C. Goyert, Department of Experimental 

Statistics, Louisiana State University, for their assistance in analyzing data. Financial 
support was provided by the Louisiana Agricultural Experiment Station, and the 
USDA Expanded Southern Pine Beetle Research and Applications program. 



Volume 112 THE CANADIAN ENTOMOLOGIST 519 

References 
Camors, F. G., Jr., and T. L. Payne. 1973. Sequence of arrival of entomophagous insects to trees 

infested with the southern pine beetle. Environ. Ent. 2: 267-270. 
Dixon, W. N. and T. L. Payne. 1979. Sequence of arrival and spatial distribution of entomophagous 

and associate insects on southern pine beetle-infested trees. Tex. agric. Exp. Stn. BUM. MP 1432. 
Fiske, W. F. 1908. Notes on insect enemies of wood boring Coleoptera. Proc. ent. Soc. Wash. 9: 

23-27. 
Foltz, J .  L., A. M. Mayyasi, R. N. Coulson, F. P. Hain, and W. C. Martin. 1976. Egg - gallery 

length relationships and within-tree analyses for the southern pine beetle. Can. Ent. 108: 341-352. 
Moser, J. C., R. C. Thatcher, and L. S. Pickard. 1971. Relative abundance of southern pine beetle 

associates in East Texas. Ann. ent. Soc. Am. 64: 72-77. 
Overgaard, N. A. 1968. Insects associated with the southern pine beetle in Texas, Louisiana, and 

Mississippi. J. econ. Ent. 61: 1197-1201. 
Steel, R. G. D. and J. H. Tome. 1960. Principles and procedures of statistics, with special reference 

to the biological sciences. McGraw-Hill. pp. 109-1 10. 
(Received 9 October 1979) 




